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7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRIWK,QWHUQDWLRQDO&RQIHUHQFHRQ$[LRPDWLF'HVLJQ
Keywords:$[LRPDWLFGHVLJQPHWHUGDWDPDQDJHPHQW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,QWURGXFWLRQ
'HSOR\PHQWRIWKHVPDUWJULGVLVDQHVVHQWLDOXQGHUWDNHQLQ
WKHSURFHVVRIWUDQVIRUPLQJWKHIXQFWLRQDOLW\RIWKHHOHFWULFLW\
LQIUDVWUXFWXUHWUDQVPLVVLRQDQGGLVWULEXWLRQWRDFKLHYHWKH(8
 WDUJHWV LH DUHGXFWLRQ LQ(8JUHHQKRXVHJDV
HPLVVLRQV IURP  OHYHOV UDLVLQJ WKH VKDUH RI (8 HQHUJ\
FRQVXPSWLRQ SURGXFHG IURP UHQHZDEOH UHVRXUFHV WR  D
LPSURYHPHQWLQWKH(8
VHQHUJ\HIILFLHQF\
$VPDUWJULGLVDQHOHFWULFLW\QHWZRUNWKDWFDQLQWHJUDWHLQD
FRVWHIILFLHQW PDQQHU WKH EHKDYLRU DQG DFWLRQV RI DOO XVHUV
FRQQHFWHGWRLW±JHQHUDWRUVFRQVXPHUVDQGWKRVHWKDWGRERWK
LQRUGHUWRHQVXUHHFRQRPLFDOO\HIILFLHQWVXVWDLQDEOHSRZHU
V\VWHPZLWKORZORVVHVDQGKLJKOHYHOVRITXDOLW\DQGVHFXULW\
RI VXSSO\ DQG VDIHW\ 6PDUW JULGV DOORZ FRPSDQLHV DQG
KRXVHKROGV WR SURGXFH HOHFWULFLW\ IRU H[DPSOH ± XVLQJ
SKRWRYROWDLF SDQHOV RUZLQG WXUELQHV DQG VHOO LW RQ WR RWKHU
FRQVXPHUVWKURXJKH[LVWLQJQHWZRUNV>@
$0HWHU'DWD0DQDJHPHQW6\VWHP0'06LVDV\VWHPRU
DQ DSSOLFDWLRQZKLFKPDLQWDLQV DOO LQIRUPDWLRQ WR EH DEOH WR
FDOFXODWHWKHHQHUJ\ELOOIRUDFXVWRPHUEDVHGRQWKHPHWHUGDWD
UHWULHYHGIURP$GYDQFHG0HWHULQJ,QIUDVWUXFWXUH$0,KHDG
HQGV7KHHQHUJ\ELOO LQIRUPDWLRQ LV W\SLFDOO\ IRUZDUGHG WR
FRQVXPHUUHODWLRQVKLSDQGELOOLQJV\VWHPV>@
6PDUWJULGVVWDQGDUGL]DWLRQFRQWH[W
%DVHG RQ WKH FRQWHQW RI WKH0 (80DQGDWH >@ WKH
6PDUW *ULGV 7DVN )RUFH >@ ZDV VHW XS E\ WKH (XURSHDQ
&RPPLVVLRQLQWRDGYLFHRQLVVXHVUHODWHGWRVPDUWJULG
GHSOR\PHQWDQGGHYHORSPHQW*HQHUDOO\WKHVFRSHRIZRUNIRU
WKH 6PDUW*ULGV7DVN )RUFHZDV WR GHYHORS D IUDPHZRUN WR
HQDEOH WKH (XURSHDQ 6WDQGDUGL]DWLRQ 2UJDQL]DWLRQV SHUIRUP
VWDQGDUGHQKDQFHPHQWDQGGHYHORSPHQW LQ WKHILHOGRI6PDUW
*ULGV7KHIUDPHZRUNFRQVLVWVRIDVHWRIFRQVLVWHQWVWDQGDUGV
LQWHJUDWLQJDYDULHW\RIGLJLWDOFRPSXWLQJDQGFRPPXQLFDWLRQ
WHFKQRORJLHV DQG HOHFWULFDO DUFKLWHFWXUHV DQG DVVRFLDWHG
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SURFHVVHV DQG VHUYLFHV WKDWZLOO DFKLHYH LQWHURSHUDELOLW\ DQG
ZLOO HQDEOHRU IDFLOLWDWH WKH LPSOHPHQWDWLRQ LQ(XURSHRI WKH
GLIIHUHQW KLJK OHYHO 6PDUW *ULG VHUYLFHV DQG IXQFWLRQDOLWLHV
IOH[LEOHHQRXJKWRDFFRPPRGDWHIXWXUHGHYHORSPHQWV>@
7KH 6PDUW *ULG $UFKLWHFWXUH 0RGHO 6*$0 KDV EHHQ
GHYHORSHG WR HQVXUH LQWHURSHUDELOLW\ DQG WR IRVWHU D FRPPRQ
XQGHUVWDQGLQJ EHWZHHQ YDULRXV VWDNHKROGHUV DFWLYH RQ
GHYHORSLQJ6PDUW*ULG7HFKQRORJLHVLWFRQVLVWVRIILYHOD\HUV
UHSUHVHQWLQJWKHEXVLQHVVREMHFWLYHVDQGSURFHVVHVIXQFWLRQV
LQIRUPDWLRQ H[FKDQJH DQGPRGHOV FRPPXQLFDWLRQ SURWRFROV
DQGFRPSRQHQWV
7KH6*$0VSDQVWKUHHGLPHQVLRQV'RPDLQV*HQHUDWLRQ
7UDQVPLVVLRQ 'LVWULEXWLRQ 'LVWULEXWHG (QHUJ\ 5HVRXUFHV
'(5 &XVWRPHU 3UHPLVHV =RQHV 3URFHVV )LHOG 6WDWLRQ
2SHUDWLRQ (QWHUSULVH 0DUNHW DQG ,QWHURSHUDELOLW\
&RPSRQHQW/D\HU&RPPXQLFDWLRQ/D\HU,QIRUPDWLRQ/D\HU
)XQFWLRQ/D\HU%XVLQHVV/D\HU>@)LJEHORZSUHVHQWVWKH
6*$0IUDPHZRUN
2Q WKLVPRGHO WKH0'06PD\ EH YLHZHG DV EDFNRIILFH
V\VWHPV LQWHJUDWLQJ DOO FROOHFWLRQ HQGSRLQW GDWD IURP $VVHW
0DLQWHQDQFH 0DQDJHPHQW 6\VWHP &XVWRPHU 5HODWLRQVKLS
0DQDJHPHQW &50 7UDGLQJ 6\VWHP $0, 6\VWHP
'LVWULEXWLRQ 0DQDJHPHQW 6\VWHP '06 *HRJUDSKLF
,QIRUPDWLRQ6\VWHP*,6LQFOXGLQJ2XWDJH0DQDJHPHQWDQG
6&$'$ ,QWHUFRPSDQ\'DWD ([FKDQJH DQG ,QWHUQHW 3RUWDOV
2Q)LJEHORZDUHSUHVHQWHGLQWKH'RPDLQV=RQHVSODQHRI
WKH6*$0WKHFRPSRQHQWVRID0'06
7KH UROH RI WKH 0'06 LQWR D VPDUW PHWHULQJ FKDLQ LV
SUHVHQWHGRQ)LJ
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)LJ0'06UHODWHG&XVWRPHU,QIRUPDWLRQV\VWHP&RPSRQHQW/D\HU

)LJ([DPSOHRIVPDUWPHWHULQJFKDLQ
*HQHUDWLRQ
7UDQVPLVVLRQ
'LVWULEXWLRQ
'(5
&XVWRPHU
3UHPLVHV
%XVLQHVV/D\HU
)XQFWLRQ/D\HU
,QIRUPDWLRQ/D\HU
&RPPXQLFDWLRQ/D\HU
&RPSRQHQW/D\HU
,QWHURSHUDELOLW\
/D\HUV
=RQHV
'RPDLQV
3URFHVV
2SHUDWLRQ
(QWHUSULVH
0DUNHW
6WDWLRQ
)LHOG
3URWRFRO
3URWRFRO
'DWD
0RGHO
'DWD
0RGHO
%XVLQHVV2EMHFWLYHV
3ROLW5HJXODW)UDPHZRUN
2XWOLQHRI8VHFDVH
)XQFWLRQV
0HDVXULQJ
GHYLFHIRU
GLIIHUHQW
PHGLXP
/$1:$1
FRPPXQLFDWLRQ
'DWDUHDGRXW
6\VWHPV 0'06 &,6
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$GRSWLRQD0HWHU'DWD0DQDJHPHQW6\VWHP
$GRSWLRQD0HWHU'DWD0DQDJHPHQW6\VWHPVROXWLRQFRXOG
EHFKDOOHQJLQJIRU3XEOLF8WLOLWLHV&RPSDQLHV
7KH DUFKLWHFWXUH RI D 0HWHU 'DWD 0DQDJHPHQW 6\VWHP
GHSHQGVRQWKHVRIWZDUHHQYLURQPHQWDQGWKHFKDUDFWHULVWLFVRI
HDFKXWLOLW\VXSSOLHUHOHFWULFLW\JDVDQGZDWHUKRZHYHUEDVHG
RQWKHOLWHUDWXUHUHYLHZ>@WKHVHIHDWXUHVFDQEH
JURXSHGLQIHZFRPPRQNH\FRUHHOHPHQWVIHDWXUHVDVIROORZV
 ,QWHJUDWLRQ RI GDWD FROOHFWLRQ V\VWHP D FHQWUDOL]HG
GDWD UHSRVLWRU\ IRUPHWHU UHDGLQJV DQG DGDSWHUV WR FROOHFWLRQ
V\VWHPV
 ,QWHUYDOGDWDPDQDJHPHQW
 %LOOGHWHUPLQDQWFDOFXODWLRQ
 9HUVLRQHGGDWDVWRUDJH
 7ZRZD\ FRPPXQLFDWLRQV EHWZHHQ &XVWRPHU
,QIRUPDWLRQ6\VWHP&,6DQG$0,V\VWHPV
 3URYLGHDSODWIRUPWRHQDEOHRWKHU$0,DSSOLFDWLRQV
DQGEXVLQHVVSURFHVVHV
&RQVXOWDQF\ FRPSDQLHV >@ SUHSDUH UHJXODU VWXGLHV DQG
UHSRUWVFRQFHUQLQJYHQGRUVRI0'06VROXWLRQVFODVVLI\LQJWKH
YHQGRUVDQGVROXWLRQVXVLQJULJRURXVFULWHULDVXFKVWXGLHVFDQ
EH XVHG E\ WKH 3XEOLF 8WLOLWLHV &RPSDQLHV DV JXLGDQFH IRU
VHOHFWLQJD0'06VROXWLRQ
9HQGRUVDOVRSUHSDUHFRPSUHKHQVLYHVWXGLHV>
@SUHVHQWLQJSURSULHWDU\ VROXWLRQV LPSOHPHQWDWLRQ VWUDWHJLHV
DQGPHWKRGRORJLHV
)RFXVHG WR HODERUDWH D VWUXFWXUHG DSSURDFK WRZDUG WKH
DVVHVVPHQWRIWKH0'06FDSDELOLWLHV$FFHQWXUH>@SURSRVHV
D IUDPHZRUN DORQJ WZR GLPHQVLRQV WHFKQLFDO VFRSH DQG
IXQFWLRQDOVFRSHVHH)LJ

)LJ0'06PDWXULW\PRGHOIUDPHZRUNDGDSWHGIURP>@
$FFRUGLQJ ZLWK $FFHQWXUH¶V 0'06 PDWXULW\ PRGHO
IUDPHZRUNWKHUHDUHILYHOHYHOVRIPDWXULW\ZKHQDQDVVHVVPHQW
RI FDSDELOLWLHV DUULYH (DFK OHYHO UHODWHV D VWDWH RI IXQFWLRQDO
VFRSHZLWKDVWDWHRIWHFKQLFDOVFRSH
6RIWZDUH (QJLQHHULQJ ,QVWLWXWH IURP &DUQHJLH 0HOORQ
8QLYHUVLW\SURSRVHVDFRPSOH[6PDUW*ULG0DWXULW\0RGHO>@
DVDWRROWKDWXWLOLWLHVFDQXVHWRSODQWKHLUVPDUWJULGHYROXWLRQ
PHDVXUH SURJUHVV WRZDUG DQG SULRULWL]H RSWLRQV 7KH PRGHO
GHVFULEHV HLJKW GRPDLQV ZKLFK FRQWDLQ ORJLFDO JURXSLQJV RI
LQFUHPHQWDO VPDUW JULG FKDUDFWHULVWLFV DQG FDSDELOLWLHV WKDW
UHSUHVHQW NH\ HOHPHQWV RI VPDUW JULG VWUDWHJ\ RUJDQL]DWLRQ
LPSOHPHQWDWLRQDQGRSHUDWLRQ>@
3UREOHPVLQDGRSWLRQD0HWHU'DWD0DQDJHPHQW
6\VWHP
(YHU\ 8WLOLW\ &RPSDQ\ KDV DQ LQIRUPDWLRQDO ODQGVFDSH
&XVWRPHU,QIRUPDWLRQ6\VWHP±&,6GHYHORSHGRYHUWKHWLPH
DQGZKLFKKDYHUHDFKHGFHUWDLQOHYHORIPDWXULW\
6PDUWJULGDQGGHSOR\PHQWRIVPDUWPHWHUVEULQJDPDMRU
FKDQJHLQWKH8WLOLW\SUDFWLFHV3DVVLQJIURPDUHJLVWHUUHDGSHU
PRQWKWRDUHJLVWHUUHDGHYHU\PLQXWHVRUHYHU\PLQXWHV
KDV FULWLFDO HIIHFWV RQ GDWD YROXPHV 0DQ\ OHJDF\ &,6 XVH
UHODWLRQDO GDWDEDVH WHFKQRORJ\ ZKLOH WKH VPDUW PHWHULQJ
FRQFHSWV UHTXLUH GHSOR\PHQW RI WUXH WLPH VHULHV GDWDEDVH
HQYLURQPHQW
7R UHPDLQ FRPSHWLWLYH 8WLOLWLHV PXVW DFFHOHUDWH WKH
UHSODFHPHQW RI LQIOH[LEOH FXVWRPHU LQIRUPDWLRQ V\VWHPV DQG
DGGQHZFDSDELOLWLHVWRLPSURYHEXVLQHVVSHUIRUPDQFH
7KH 0'06 PDUNHW WRGD\ RIIHUV D KRVW RI VROXWLRQV
FRQVLVWLQJ RI IXQFWLRQDOLWLHV WKDW PD\ EH H[SHFWHG IURP D
0'06 KRZHYHU HYHU\ VROXWLRQ LV GHVLJQHG DURXQG FHUWDLQ
IXQFWLRQDOLWLHVDQGEDVHGRQVSHFLILFSURSULHWDU\DUFKLWHFWXUHV
DQGWHFKQRORJLHV
7KH SUREOHPFKDOOHQJHTXHVWLRQ DUULYLQJZKHQ VHOHFWLQJ D
0HWHU'DWD0DQDJHPHQW6\VWHPLV+RZWRLQWHJUDWH0'06
ZLWK H[LVWLQJ DQG QHZ V\VWHPVSURFHVVHV IURP WKH &,6
ODQGVFDSH"
8VLQJ$[LRPDWLF'HVLJQWRFRQILJXUHD0HWHU'DWD
0DQDJHPHQW6\VWHPVROXWLRQ
$FFRUGLQJWRPRVWGLFWLRQDULHVWKHYHUEµµFRQILJXUH¶¶PHDQV
SXWWRJHWKHURUDUUDQJHVRPHWKLQJLQDSDUWLFXODUZD\RUIRUD
VSHFLILFSXUSRVHLQWKHZD\WKDWWKHXVHUSUHIHUV
$[LRPDWLF GHVLJQ > @ LV D GHVLJQ WKHRU\ DQG
PHWKRGRORJ\ EDVHG RQ WKH ,QGHSHQGHQFH $[LRP DQG WKH
,QIRUPDWLRQ$[LRP7KHPHWKRGRORJ\FRQWDLQVFRUROODULHVDQG
WKHRUHPVZKLFKJXLGHKHOSGHVLJQHUVPDSSLQJIXQFWLRQDOVSDFH
WRSK\VLFDOVSDFHVHH)LJ

)LJ'RPDLQVPDSSLQJ>@
7KH LQWHQWLRQ RI WKLV SDSHU LV WR GHPRQVWUDWH WKH XVH RI
D[LRPDWLFGHVLJQPHWKRGRORJ\WRDGGUHVVWKHTXHVWLRQ+RZWR
VHOHFWDGRSWD0'06VROXWLRQWRPD[LPL]HWKHLQWHJUDWLRQRI
7HFKQLFDO6FRSH )XQFWLRQDO6FRSH
^&$V`



^)5V`



^'3V`



^39V`



PDSSLQJ PDSSLQJ PDSSLQJ
177 Petru Dusa et al. /  Procedia CIRP  34 ( 2015 )  174 – 179 
H[LVWLQJOHJDF\&,6ZKLOHPLQLPL]LQJWKHEXVLQHVVGLVUXSWLRQ
ULVN
7KLVSURFHGXUHLVEDVHGRQWKHFRQWH[WRIVWDQGDUGL]HGVPDUW
JULG FRQFHSW DQG WKH 6PDUW *ULG $UFKLWHFWXUH 0RGHO
IUDPHZRUNKHQFHDGHILQHGVHWRIFXVWRPHUDWWULEXWHV$VWKH
SURFHGXUHLQWHQGVWRFRQILJXUHDVROXWLRQUDWKHUWKDQGHYHORSLQJ
D VROXWLRQ WKH SULPDU\ IRFXV LV RQ PDSSLQJ EHWZHHQ WKH
IXQFWLRQDOGRPDLQDQGWKHSK\VLFDOGRPDLQ
5.1. Identification of functional requirements 
7KH NH\FRUH HOHPHQWVIHDWXUHV FRPPRQ IRU DQ 0'06
VROXWLRQDUHSUHVHQWHGDERYHWUDQVIRUPLQJWKHVHIHDWXUHVLQWR
IXQFWLRQDOUHTXLUHPHQWVPD\EHDFKDOOHQJLQJXQGHUWDNLQJ
7KLV SDSHU LV EDVHG RQ D GHVNWRS VWXG\ FRQVLVWLQJ RI
UHYLHZLQJVXUYH\VRIVXFFHVVIXOSURMHFWLPSOHPHQWDWLRQV>@
DQDO\]LQJVHYHUDODFTXLVLWLRQSURFHGXUHVUHTXHVWVIRUSURSRVDO
>@UHYLHZLQJVHYHUDOWHFKQLFDODQGEHQFKPDUNLQJ
UHSRUWV>@DQGDVVHVVLQJVROXWLRQVSURSRVHGE\GLIIHUHQW
YHQGRUVFRQWUDVWLYHFRPSDULVRQ>@
7KH ILUVWRXWFRPHRI WKH VWXG\ LVD V\QWKHWL]HG OLVWRI
IXQFWLRQDO UHTXLUHPHQWV VWUXFWXUHG LQWR D KLHUDUFK\ZLWK ILYH
OHYHOV
)XUWKHUDQLQYHVWLJDWLRQRID&,6ODQGVFDSHZDVFRQGXFWHG
WRLGHQWLI\H[LVWLQJGHVLJQSDUDPHWHUVUHODWHGWRWKHIXQFWLRQDO
UHTXLUHPHQWVIURPWKLVOLVW
$06([FHOEDVHGWRROKDVEHHQGHYHORSHGDVQDSVKRWRI
WKH PRGHO LV SUHVHQWHG EHORZ )LJ   WR FRQGXFW WKH
DVVHVVPHQWWKHURZVFRQWDLQWKHIXQFWLRQDOUHTXLUHPHQWV)5
VWUXFWXUHGRQILYHKLHUDUFK\OHYHOVODEHOHGDVLQ)LJ
7KHPRGHOFRQWDLQVRQ WKHFROXPQV WKHGHVLJQSDUDPHWHUV
UHODWHG WR WKH IXQFWLRQDO UHTXLUHPHQWV DOVR VWUXFWXUHG LQ D
KLHUDUFK\RIILYHOHYHOVODEHOHGDVRQ)LJEHORZ7KHPRGHO
ZDVXVHG WRDVVHVV WZRSRWHQWLDO VROXWLRQVSolution (a) IURP
&,6 ODQGVFDSHDQGSolution (b) DVDFDQGLGDWHVROXWLRQ(DFK
GHVLJQSDUDPHWHULVDPRGXOHDSSOLFDWLRQZKLFKLVUHODWHGWRD
IXQFWLRQDOUHTXLUHPHQWRQWKHFRUUHVSRQGLQJSRLQWRIKLHUDUFK\
6XK>@VWDWHVWKDW³WKHVHTXHQFHRIVRIWZDUHGHYHORSPHQW
EHJLQVDW WKH ORZHVW OHYHOZKLFK LVGHILQHGDV WKH OHDYHV7R
DFKLHYHWKHKLJKHVWOHYHO)5VZKLFKDUHWKHILQDORXWSXWVRIWKH
VRIWZDUHWKHGHYHORSPHQWRIWKHV\VWHPPXVWEHJLQIURPWKH
LQQHUPRVWPRGXOHVVKRZQLQWKHIORZFKDUWWKDWUHSUHVHQWWKH
ORZHVWOHYHOOHDYHV´
$FFRUGLQJO\WKHDVVHVVPHQWSURFHVVFRPPHQFHGE\UHODWLQJ
WKHGHVLJQSDUDPHWHUVZLWKWKHIXQFWLRQDOUHTXLUHPHQWVIURPWKH
ORZHVWOHYHORIWKHKLHUDUFK\
7KH WRRO SUHVHQWHG RQ )LJ LV GHVLJQHG WR FRXQW ZKHQ D
UHODWLRQEHWZHHQDGHVLJQSDUDPHWHUDQGDIXQFWLRQUHTXLUHPHQW
LVHVWDEOLVKHG
%RWKSRWHQWLDOVROXWLRQVSolution aSolution bKDYHEHHQ
LQYHVWLJDWHG IURP WKH SHUVSHFWLYH RI IXQFWLRQDO UHTXLUHPHQWV
DQGZKHUH WKH FDVHZDV WKH IXQFWLRQVZHUH UHODWHGZLWK WKH
VSHFLILFGHVLJQSDUDPHWHUV
7KHVHFRQGRXWFRPHRIWKHVWXG\LVWKHDVVHVVPHQWWKDWWKH
SRWHQWLDO Solution (a) H[LVWLQJ RQ FOLHQW &,6 ODQGVFDSH
UHVSRQGV E\ LWV GHVLJQ SDUDPHWHUV WR  RI WKH IXQFWLRQDO
UHTXLUHPHQWV+RZHYHU WKHSRWHQWLDOSolution (b)ZKLFK LVD
FDQGLGDWH IRU LPSOHPHQWDWLRQ UHVSRQGV WR DOO  IXQFWLRQDO
UHTXLUHPHQWV$FFRUGLQJWRLWVRZQREMHFWLYHVDQGFRQVLGHULQJ
ULVNV DVVRFLDWHGZLWK WKHPDWXULW\ RI WKH VROXWLRQV WKH FOLHQW
HOHFWHG WR FRQVHUYH WKH H[LVWLQJ 0'06 IXQFWLRQDOLWLHV
SURYLGHGE\H[LVWLQJV\VWHPSolution-a)DQGRQO\LPSOHPHQW
WKHFRPSOHPHQWDU\IXQFWLRQDOLWLHVSURYLGHGE\Solution-b7KLV
GHFLVLRQIRUDFRPELQHGFRQILJXUDWLRQUHTXLUHGUHVWUXFWXULQJRI
WKH H[LVWLQJ &,6 ODQGVFDSH DQG GHYHORSPHQW RI DQ
LPSOHPHQWDWLRQPHWKRGRORJ\


)LJ6QDSVKRWRIWKH$VVHVVPHQW7RRO0RGHO

7DNHQLQWRDFFRXQWWKHPDWUL[GHVLJQSUHVHQWHGLQ)LJWKLV
FDVHFDQEHIRUPDOL]HGXVLQJWKHFRQFHSWVRID[LRPDWLFGHVLJQ
DVSUHVHQWHGLQHTXDWLRQ
,WFDQEHQRWHGWKDWWKHPDWUL[GHVLJQLVFRXSOHGDQGIURP
)LJFDQEHFRQFOXGHGWKDWRIIWKHIXQFWLRQDOUHTXLUHPHQWV
DUHSURYLGHGE\WZRGHVLJQSDUDPHWHUV
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$FFRUGLQJ WR7KHRUHP >@ µµZKHQ WKHUH DUHPRUH'3V
WKDQ)5VWKHGHVLJQLVUHGXQGDQWGHVLJQZKLFKFDQEHUHGXFHG
WR DQ XQFRXSOHG GHVLJQ RU D GHFXSOHG GHVLJQ RU D FRXSOHG
GHVLJQ¶¶
7KHRUHP>@VWDWHWKDWLQDQLGHDOGHVLJQWKHQXPEHURI
'3V LV HTXDO WR WKH QXPEHU RI )5V DQG WKH )5V DUH DOZD\V
PDLQWDLQHGLQGHSHQGHQWRIHDFKRWKHU
7KHWKLUGVWXG\RXWFRPHLVWKHWUDQVIRUPDWLRQRID0'06
FRQILJXUDWLRQSUREOHPLQDPDWWHURID[LRPDWLFGHVLJQ7KHJDLQ
LV WKH SRVVLELOLW\ WR DSSO\ WKH HQWLUH IRUPDOLVP D[LRPV
FRUROODULHVDQGWKHRUHPVRID[LRPDWLFGHVLJQGHYHORSHGRYHU
WKHWLPHWRD0'06FRQILJXUDWLRQ

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(1)
2QWKHEDVHRI7KHRUHPWKHILUVWDWWHPSWZDVWRGHFUHDVH
WKHQXPEHURIGHVLJQSDUDPHWHUVWRDUULYHWRPDWFKWKHQXPEHU
RIIXQFWLRQDOUHTXLUHPHQWV
7KHSURFHVVFRPPHQFHGZLWKWKHORZHVWOHYHORIKLHUDUFK\
DQGDIWHUVHYHUDOLWHUDWLRQLWZDVDUULYHGDWWKHKLJKHVWOHYHORI
)5V
7KHQH[WVHFWLRQH[SODLQVWKHFRQWHQWVRIWKHPRGHOLHWKH
IXQFWLRQDOUHTXLUHPHQWVUHSUHVHQWHGDWWKHKLJKHVWOHYHORIWKH
KLHUDUFK\VKRZVWKHGHVLJQSDUDPHWHUVDWWKHKLJKHVWOHYHODQG
SURYLGHVH[SODQDWLRQRQWKHGHVLJQSDUDPHWHUV

FR.1:'LVSOD\$SSOLFDWLRQ6ROXWLRQ9HUVLRQ
FR.2:$VVXUH$VVHW0DQDJHPHQW
FR.3:6XSSRUW$0,,QVWDOODWLRQ
FR.4:3URYLGH0HWHU'DWD&ROOHFWLRQ
FR.5:6XSSRUW([FHSWLRQ0DQDJHPHQW
FR.6:6XSSRUW6HUYLFH2UGHUV
FR.7:6XSSRUW&RPPLVVLRQLQJ
FR.8:6XSSRUW%LOOLQJ
FR.9:6XSSRUW&XVWRPHU6HUYLFH
FR.10:3URYLGH5HDO7LPH$SSOLFDWLRQV
FR.11:3URYLGH([WHUQDO6XSSRUWDQG$QDO\VLV
FR.12:$VVXUH5HSRUWLQJ
FR.13:6XSSRUW2XWDJH0DQDJHPHQW
FR.14:6XSSRUW5HYHQXH3URWHFWLRQ
FR.15:3URYLGH'HPDQG&RQWURO'HPDQG5HVSRQVH

DP.1:6ROXWLRQ0DQDJHU6\VWHP$SSOLFDWLRQV
7KLV GHVLJQ SDUDPHWHU UHIHUV WR D VWDQGDUG SODWIRUP IRU
$SSOLFDWLRQ/LIHF\FOH0DQDJHPHQW$/0
DP.2: 0HWHU 'DWD DQG 2SHUDWLRQV 0DQDJHPHQW 'HYLFH
0DQDJHPHQW$SSOLFDWLRQV
7KLV GHVLJQ SDUDPHWHU UHIHUV WRPDQDJHPHQW RI WHFKQLFDO
GDWDORJLVWLFVDQGRSHUDWLRQVWRSURFXUHLQVWDOOUHPRYHDQG
UHSODFHPHWHUGHYLFHVVXFKDVVPDUWPHWHUV9DOLGDWHPDQDJH
DQDO\]HDQGSURFHVVPHWHUDQGHQHUJ\GDWD3HUIRUPGLVFUHWH
PHWHUUHDGLQJVWLPHVHULHVUHSODFHPHQWYDOXHSURFHGXUHVDQG
GDWDPDQDJHPHQWWDVNVDQGDQDO\VLV7UDQVIHUKLJKYROXPHVRI
GDWD DFFXUDWHO\ RQ WLPH IRU IXUWKHU SURFHVVLQJ RU WR H[WHUQDO
SDUWLHV 'HILQH DQG RIIHU FXVWRPHULQGLYLGXDOL]HG HQHUJ\
SURGXFWVLQVLJKWVDQGQHZVHUYLFHV6XSSRUWJHRJUDSK\EDVHG
GLVWULFWSODQQLQJIRUWUDFHDEOHUROORXWVRIVPDUWPHWHUV
DP.3:6PDUW0HWHU5ROOϋ2XW$SSOLFDWLRQV
7KLV GHVLJQ SDUDPHWHU UHIHUV WR FUHDWLQJ FDOFXODWLRQ DQG
YLVXDOL]DWLRQUROORXWVFHQDULRVWUXFWXUHLQIRUPDWLRQGHYLFHV
GHYLFH ORFDWLRQ GDWD IURP*,6 FDOFXODWHPHWHU W\SH UHODWHG
HIIRUWV VLPXODWH VFHQDULRV DQG SUHFODVVLILHV FRQQHFWLRQ
REMHFWV
DP.4:0HWHU'DWD/LIH&\FOH$SSOLFDWLRQV
7KLVGHVLJQSDUDPHWHUUHIHUVWR0HWHUOLIHF\FOHPDQDJHPHQW
SURFHVVHV VXSSRUWLQJ ZDUHKRXVLQJ PDVV GHSOR\PHQW DQG
RSHUDWLRQV $SSOLFDWLRQ RSWLPL]HV ZDUHKRXVH DQG ZRUNIRUFH
SURFHVVHVWRVXSSRUWPDVVLQVWDOODWLRQPHWHUPDLQWHQDQFHDQG
RWKHUPHWHUUHODWHGSURFHVVHV
DP.5: %3(0 %XVLQHVV 3URFHVV ([FHSWLRQ 0DQDJHPHQW
$SSOLFDWLRQV
7KLVGHVLJQSDUDPHWHUUHIHUVWRDQDO\]HVDQGPRQLWRUPDVV
DFWLYLWLHV DQG GLDORJ WUDQVDFWLRQV HQDEOHV WR SURFHVV DQG
FRUUHFWVFULWLFDOSURFHVVHVDQGWKHLULQFRUUHFWHOHPHQWV
DP.6:3ODQW0DLQWHQDQFH30DQG&XVWRPHU6HUYLFHV&6
7KLVGHVLJQSDUDPHWHUUHIHUVWRFRVWHIILFLHQWPDLQWHQDQFH
PHWKRGV VXFK DV ULVNEDVHG PDLQWHQDQFH RU SUHYHQWLYH
PDLQWHQDQFHDQGSURYLGHVFRPSUHKHQVLYHRXWDJHSODQQLQJDQG
SRZHUIXOZRUNRUGHUPDQDJHPHQW
DP.7:(QWHUSULVH$VVHW0DQDJHPHQW($0
7KLVGHVLJQSDUDPHWHUUHIHUVWRDIRXQGDWLRQIRUPDQDJLQJ
SK\VLFDODVVHWVSURGXFWLRQHTXLSPHQWSRZHUJULGVPDFKLQHU\
YHKLFOHV RU IDFLOLWLHV (QWHUSULVH DVVHW PDQDJHPHQW ($0
VRIWZDUHLQFUHDVHRSHUDWLRQDOHIILFLHQFLHVLPSURYHDVVHWXVDJH
UHGXFHFRVWVDQGPDQDJHFDSLWDOH[SHQGLWXUHVWKURXJKRXWWKH
DVVHWOLIHF\FOH
DP.8:&XVWRPHU5HODWLRQVKLSDQG%LOOLQJ,68&&6
7KLVGHVLJQSDUDPHWHUUHIHUVWRFRUHSURFHVVHVRIDXWLOLWLHV
FRPSDQ\ FRQVXPSWLRQ DQG UHYHQXH FROOHFWLRQ )RU
FRQVXPSWLRQPHWHUUHDGLQJRUGHUVKDYHWREHFUHDWHGDQGWKH
UHVXOWVKDYHWREHXSORDGHGLQWRWKHV\VWHP7RFROOHFWUHYHQXHV
FOLHQWELOOLQJPXVWEHJHQHUDWHGLQYRLFHVLVVXHGDQGSD\PHQW
UHFRQFLOHG
DP.9:&XVWRPHU5HODWLRQVKLS0DQDJHPHQW&50
7KLVGHVLJQSDUDPHWHUUHIHUVWRLQWHJUDWLRQRIVDOHVVHUYLFH
DQG PDUNHWLQJ WKURXJK EXVLQHVV SURFHVVHV DQG HQWHUSULVH
DSSOLFDWLRQV
DP.10:5HDO7LPH'DWD3ODWIRUPLQPHPRU\
7KLVGHVLJQSDUDPHWHU UHIHUV WRSRVVLELOLW\ WRH[SORUHDQG
DQDO\]HYDVWTXDQWLWLHVRIGDWDIURPYLUWXDOO\DQ\GDWDVRXUFH
ZLWK KLJK VSHHG 5HDO 7LPH WHFKQRORJ\ JLYHV WKH SRZHU WR
LQVWDQWO\DFFHVVDQGDQDO\]HWUDQVDFWLRQDODQGDQDO\WLFDOGDWD
DP.11:%XVLQHVV,QWHOOLJHQFH$SSOLFDWLRQV
7KLVGHVLJQSDUDPHWHU UHIHUV WR DSSOLFDWLRQV WKDW VLPSOLI\
GDWDPDQLSXODWLRQDOORZLQJXVHUVWRDFFHVVQDYLJDWHDQDO\]H
IRUPDWDQGVKDUHLQIRUPDWLRQDFURVVDFRUSRUDWHHQYLURQPHQW
DP.12: 3,3URFHVV,QWHJUDWLRQ3ODWIRUP
7KLVGHVLJQSDUDPHWHUUHIHUVWRDFROOHFWLRQRIFRPSRQHQWV
WKDWZRUNWRJHWKHUIOH[LEO\WRLPSOHPHQWLQWHJUDWLRQVFHQDULRV
179 Petru Dusa et al. /  Procedia CIRP  34 ( 2015 )  174 – 179 
7KHDUFKLWHFWXUHLQFOXGHVFRPSRQHQWVWREHXVHGDWGHVLJQWLPH
DWFRQILJXUDWLRQWLPHDQGDWUXQWLPH
DP.13::RUN0DQDJHPHQW:0FRPSRQHQW
7KLVGHVLJQSDUDPHWHUUHIHUVWRRXWDJHPDQDJHPHQWLQWKH
VXSSO\JULG$SSOLFDWLRQFDQPDQDJHWKHFRUUHFWLRQRIWKHIDXOW
DQGGHWHUPLQHZKLFKFXVWRPHUVDUHDIIHFWHG
DP.14: *RYHUQDQFH 5LVN DQG &RPSOLDQFH *5&
6ROXWLRQV)UDXG0DQDJHPHQW
7KLVGHVLJQSDUDPHWHU UHIHUV WR XQFRYHULQJKLGGHQ WUHQGV
DQGSDWWHUQVLQODUJHDPRXQWVGDWDWRGHWHFWIUDXGLQQHDUUHDO
WLPHDGDSWWRHYROYLQJIUDXGSDWWHUQVDQGHQKDQFHSUHYHQWLRQ
ZLWK LPSURYHGIUDXGVWUDWHJ\PDQDJHPHQWUHGXFHWKHULVNRI
IUDXGZLWKDGYDQFHGDQDO\WLFFDSDELOLWLHV
DP.15:'HPDQG6LGH0DQDJHPHQW'60
7KLVGHVLJQSDUDPHWHUUHIHUVWRWKHPDQDJHPHQWRIHQHUJ\
GHPDQG E\ LQIOXHQFLQJ WKH TXDQWLW\ RI FRQVXPHG HQHUJ\
HQHUJ\ HIILFLHQF\ RU WKH SDWWHUQV RI HQHUJ\ XVH GHPDQG
UHVSRQVH

1RPHQFODWXUH
FR)XQFWLRQDO5HTXLUHPHQW
DP'HVLJQ3DUDPHWHU
PV3URFHVV9DULDEOH
CA&XVWRPHU$WWULEXWH
&RQFOXVLRQV
&RQILJXUDWLRQ RI D 0'06 VROXWLRQ FRQVLGHULQJ D VHW RI
)XQFWLRQDO 5HTXLUHPHQWV DQG 'HVLJQ 3DUDPHWHUV FDQ EH
FKDOOHQJLQJ KRZHYHU LW FDQ EH VLPSOLILHG E\ GHSOR\LQJ WKH
IRUPDOLVPRI WKH$[LRPDWLF'HVLJQPHWKRGRORJ\ ,W LVQRWHG
WKDW V\VWHP LQWHJUDWLRQ DGGUHVVHG WKURXJK WKH $[LRPDWLF
'HVLJQLWLVYHU\VHQVLWLYHWRWKHPHWKRGRORJ\HPSOR\HGRQWKH
GHFRPSRVLWLRQRIWKH)XQFWLRQDO5HTXLUHPHQWV,WLVSUHIHUDEOH
WKDW D )XQFWLRQDO 5HTXLUHPHQW DW WKH KLJKHVW OHYHO EH
FRQILJXUHGXVLQJ'HVLJQ3DUDPHWHUVRIWKHVDPHSODWIRUP
$FNQRZOHGJHPHQWV
5HVHDUFK ZRUN ZDV FRQGXFWHG LQ D FRQVXOWDQF\ FRQWUDFW
IDFLOLWDWHG E\ WKH ,QIRUPDWLRQ%XVLQHVV&RQVXOWLQJ5RPDQLD
7KHDXWKRUVWKDQNWKHDGPLQLVWUDWLRQIRUWKHRSSRUWXQLW\
5HIHUHQFHV
>@ 6PDUW *ULG 0DQGDWH 0 6WDQGDUGL]DWLRQ 0DQGDWH WR (XURSHDQ
6WDQGDUGLVDWLRQ 2UJDQLVDWLRQV (62V WR VXSSRUW (XURSHDQ 6PDUW *ULG
GHSOR\PHQW $YDLODEOHKWWSHFHXURSDHXJURZWKWRROV
GDWDEDVHVPDQGDWHVLQGH[FIP"IXVHDFWLRQ VHDUFKGHWDLO	LG  DFFHVVHG

>@ &(1&(1(/(&(76, 6PDUW *ULG &RRUGLQDWLRQ *URXS
6*&*0*B6PDUW*ULG6HWRI6WDQGDUGV9HUVLRQ2FWWK
$YDLODEOH
KWWSZZZFHQFHQHOHFHXVWDQGDUGV6HFWRUV6XVWDLQDEOH(QHUJ\6PDUW*ULGV3
DJHVGHIDXOWDVS[DFFHVVHG
>@(XURSHDQWDVNIRUFHIRUWKHLPSOHPHQWDWLRQRIVPDUWJULGVLQWRWKHHXURSHDQ
LQWHUQDO PDUNHW 0LVVLRQ DQG ZRUN SURJUDPPH $YDLODEOH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